We know that there is variation in repeated reaches to a target by the same individual, and that there is even more variation between individuals with the same characteristics of interest when reaching to that same target. By modeling this variation, we are able to explain its relationship with various characteristics such as stature and the location of the target. It is important to understand this because movements to certain locations and by certain types of individual may show more variation than others.
We know that there is variation in repeated reaches to a target by the same individual, and that there is even more variation between individuals with the same characteristics of interest when reaching to that same target. By modeling this variation, we are able to explain its relationship with various characteristics such as stature and the location of the target. It is important to understand this because movements to certain locations and by certain types of individual may show more variation than others.
This knowledge is valuable because some injuries occur due to substantial variation from the typical motion. Also when considering collision avoidance, the hand may hit an obstruction only on some reaches due to variation.
We have data on the reaching behavior of 20 men and women between the age of 21 and 68 years old. Motions were captured for both seated and standing reaches. When standing, the subject was allowed some limited foot motions while reaching with one or both hands to a widely dispersed set of targets placed around the person. Data on the same individual repeating reaches to certain targets were also collected, which helps us understand the natural variation existing in human motions.
The angles and trajectories describing the movement can be viewed as functions. We develop a functional mixed effect model, which is a model for functional data with both fixed effects and random effects. The fixed components represent the systematic effects of factors such as stature, target location and load, whereas the random components represent variable effects typically related to individual behavior. The random components are the main interest in this article. abs2001_08
